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13834.] Spots on Jupiter. 87

—Approximate Times of Transit of the great Red Spot and Equa-
toreal White Spot across the Central Meridian of Jupiter in

March 1884. .
DuyofABedSEton White Spot || Day of | Red Spot on | White §
M onth, C. . on C.M. | Month. oM. on C.M.
ho h h h

I. 9°2 . 106 17. 12°4 10°2

2. 15°0 . 63 18. 82 | . 359

3- 10°8. 11°8 19. 140 11°4

4. 67 . |. 7°5 20. 9'9 TR

5. 12°5 . 13°0 2I. 57. . 125
6. 83 86 22. 11°'5 82
7. 141 - 142 23. 74. 137
8. 100 98 24. 13°2 94
9. 157 15'4 25. 90 149
Io. 11°6 Iro _j| 26. 14°8 10°6
Irx. 7°5 67 27. | 10% 63
T2, 13°2 12°2 28. 65 11-8
I3. 97 79 | 29 12°3 7°5
X 4. 14°9 13°3 30. 82 13°0
I, 10°7 90 31, 139 - 86
x 6. 66 14'5 Apr. 1. 98 14°2

urther observations of the red spot have been obtained au

Bristol as under :—

On O.M. Long. (870°:42).
1884, January 27........ 11t o™ 826
February 6. ....... 9 29 86 -7
. Quevnnnnn 6 58 869
w  I4eeee.i.. 6 s 873
"The equatoreal white spot was seen in transit as follows :—
On C.M. Long. (878°:46).
1884, January 27...... 10" 23™ 79°3 -
February 14 ..... 11 16 855

’ I5...... 6 56 : 854
The increasing longitude shown by this object proves that its
Tetarded motion has been continued.
. This white spot is certainly much less conspicuous than formerly ;
its obscurations are more frequent, so that there is considerable
Qifficulty in identifying it from other white spots in the same
latitude. Its slackening velocity will cause it to be presented on
the C.M. a little later than the time indicated in the table. It will
Occupy nearly coincident longitude with the red spot on March 8,
and at about 10" the two objects will pass the central meridian to-
gether. Their relative positions should be very carefully noted on
this occasion. If the red spot cannot be seen with sufficient dis-
tinctness to allow safe comparisons, then it will be advisable to
note the exact place of the white spot relatively to the hollow in the
great southern dark belt, which is an object of such prominent
character as to be readily made out in very small instruments.
Bristol, 1884, Fob. W. ¥, Drxsrse.









































































































































































































































































































































































































250 Statistics of Stellar Disiribution.  [No. 89.

II. The 405 unpublished gauges of Sir W. Herschel, which have
been extracted from his observing books, and generously placed at
my disposition by Lieut.-Col. John Herschel. These have also
been reduced to 1860.

III. 500 counts of stars from the published star-charts of Dr.
Peters.

IV. 983 counts of stars from the unpublished charts of Dr.
Peters; from the Paris charts as revised and completed by him ;
and from the unpublished ecliptic charts of Professor Watson.

V. 856 counts of stars from the unpublished and published charts
of Dr. J. Palisa.

Besides these, the data from Sir J. Herschel’s (605) southern
gauges and Celoria’s ¢ Durchmusterung’ of the stars between o°
and 4 6°, have been reduced to 1860 and compared with the tables.
These- occupy about 140 octavo pages, and have, I conceive, a
permanent value.

I have thought tbat the two tables following, which summarize
them, might be of general interest. I desire to express my obli-
gations to Dr. Peters and to Herr Palisa for the data of their
admirable star-maps.

In Table A the first column gives the authority ; the second, the
number of gauges, or counts ; the third, the number of separate
pointings of the telescope; the fourth, the total number of stars
counted (for Palisa and Peters, the actual number of stars counted
in each 4™ of R.A. by 1° in Dec. has been multiplied by sec.
before making the summation) ; the fifth, the average number of
stars per count, or gauge ; the sixth, the average number of stars
per square degree of a great circle ; the seventh, the limits of mag-
nitude (approximate) of the stars counted ; the eighth, the number
of stars down to each certain magnitude, which would be scattered
over the whole surface of the sky, provided the distribution over
the whole sky was the same as that in the special area-counted ;
the ninth, the limits of declination of the special areas considered
(the limits of R.A. being o" and 24" in each case, though the whole
24" in R.A. is only investigated in the first 8 horizontal lines); and
the tenth, the actual number of square degrees which have been
counted, and upon which the numbers in the eighth column depend.

The table furnishes several simple proofs that the stars cannot
be regarded as equably distributed in space. The gauges of the
elder Herschel numbers 13 and 14, for example, may be taken as
two fairly comparable determinations of the same quantity. Any
satisfactory formula should cover these two cases, as indeed it
should cover the gauges of Sir John Herschel. The first two de-
terminations (series 1 and 2) differ from each other by over 30
per cent. of the smaller, and hence no expression of the form
3,=a b™ will serve to represent the numbers of col. 8 throughout,
though such a one may serve as far as the 11th magnitude, The
limiting magnitude in col. 7 will be fixed by the photometric de-
terminations of the Harvard College Observatory, except perhaps
those corresponding to the Herschel gauges.
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1884.] Observations of Variable Stars. 257
Tasre I.
o.: Cat Name. Fl Date. Comparison. Magn.
1.. L | n Aquil® 55 | 1795, July 19 | 65, 30, 55. 60 38
2.1 ”» ” ” 6o. 55 41
3| » » » 55—41—38. 44 39
4 » 1795, July 25 | 41, 55 4's
s- 1. | g Herculis 30 | 1795, May 23 | 1, 30 1 47
6. » 1795, May 25 | 30—25 51
7- » ”» ” 1. 35'—61 30 49
8. ” ”» » 6’ 52, 30 52
9 » w » 52, 42, 30, 34 5'6
0. » 1795, Sept. 20 | 30.1 44
[¥. 2 . ”» ”» 30—, 2§ 49
(2. 1. | v Herculis 68 | 1795, May 22 | 71. 68, 72 52
(3. ” ” ” 681 90, 72 51
14 » 1795, Aug. 18 | 68, 59, 61 51
I5. ” » ”» 69_ 68 53
16. 1I o Oeti 68 | 1779, Nov. 30 | B>0=>a 2'4
17, s 1798, Feb. 18 | 68. 82 40
18. II 5 Geminorum 7 | 1795, Mar. 29 | p—n—¢" 3'3
19. ”» ” » p—€—1n 3.6
20. ” 1795, Nov. 7 | 27; 13, 7—31 32
21. » 1796, Feb. 1| 135 7 33
22. ”» » ” 13. 7=, 31 31
23. » 1796, Nov. 30 | 13—, 123 Tauri, 7 32
24.| _IL | £ Geminorum | 43 | 1795, Nov. 7 | 55.77, 34—43 41
25.| IIL | & Cephei 27 | 1796, Nov. s | 32,27 38
26.| IV. | B Lyre 10 | 1782, May 12 —
27. » 1795, May 5 —
28. » 1795, Sept. 15 | 14—, 10 38
29. IV. |R Lyr= 13 | 1796, Aug. 28 | 12.13 45
30. ” ”» » 21.20,13 47
31. [N V. | p Persei 25 | 1795, Aug. 21 | 23, 25—41, 46 34
32. » 1796, Sept. 7 | 45——39—25 36
33.| IV. | A Tauri 35| 1796,Jan. 1 | 1—2, 35.38 40
34 » oo 1796, Nov. 30 | 123—, 35 36 |
35- V. | X Sagittarii 3 | 1795, Sept. 15 | 2, 3 —
36.| VI. | & Libree 1795, May 11 | 37, 31. 35, 44. 19. 43. 45. 6 53
37 » 1795, May 18 | 37,31, 19 54 |
38. ”» ” ” 7,19 56
39. » 1797, May 22 | 19.18 59

The following remarks appear in the original record :—

No. 16. “o Ceti is less than 3 and larger than a. See p. 26.”
No. 22. “Seems to be larger than it has been.”
No. 26. “To the n-eye y much larger than 8. (Mem. This
star is changeable, and was then at its minimum.)”

No. 27. ¢ Lyre much less than y, 10" 45™ com. time.”

No. 28. “ 10 seems to be at its minimum.”

The variations of several of these stars are i

, or at least

the law governing them is not yet known. It is evident that
these observations will hereafter form a most valuable test of the
correctness of any assumed law, since in many cases they precede















































































































294 Correspondence. [No. 90.

The latter of these is probably identical with the well-known
white equatoreal spot, which has been followed for so many years;
as, according to the ephemeris of Mr. Denning (Astron. Reg.,
August 1884, p. 185), that object should have been central at 17* 45™
on Sept. 18th. Both these spots were rather bright, though, from
the unfavourable circumstances attending their observations, diffi-
cult to be seen, and the times given are consequently rough. A-.
third similar white spot was seen about 18° following the second

of the above-mentioned objects. Yours faithfully,
West Brighton, A. STANLEY WILLIAMS.
1884, Sept. 22.

Comet 1884 b (Barnard).
S1R,—

A Kiel telegram announcing the discovery of this comet
was received here from the Melbourne Observatory on July 23rd.
It gave the position for July 16th, and stated that the daily motion
was slow. A brief interval of clear sky on the evening of the 24th
allowed of a search, when I found a very faint diffused nebulous
object on the same parallel as the notified comet, but about three
degrees more east than the Kiel position. It occurred in the same
sweep as the bright nebula No. 3611 of Sir J. Herschel’s Cape
Results. I succeeded in obtaining four comparisons, which did
not, however, indicate any decided proper motion in the object.
Its position was found to be about a degree south of the faint
nebula No. 3620 of Sir J. Herschel’s Catalogue; but I did not
notice this nebula in the sweep. A break in the clouds on the 26th
enabled me to see that the suspicious object of the 24th was really
a comet. I have observed the comet as often as 1 possibly could,
and now avail myself of the mail just going out to send you such
of my differential measures as I have already reduced. The
measures have been made with the square bar-micrometer, and have
been carefully corrected for defective orientation. 1 may state
that star No. 5 crossed the intersection of the north bars, and did
not therefore afford a satisfactory determination of the difference
of north polar distance. I send the mean places of the stars of
comparison with the authorities whence derived, but have not time
to work out the reductions to the apparent places. As the comet
cannot be seen at the northern European observatories, and im-
perfectly at the southern stations, the measures which I send may
be of special interest. On the 28th the comet presented an in-
distinet condensation, which admitted of better observation. Since
that date, however, it has been hardly visible, in consequence of
the increasing moonlight. I have no doubt that when the Moon
has withdrawn, it will admit of much more accurate observation.

In conclusion 1 may state that a very satisfactory series of
observations of the Pons-Brooks comet, extending from January
13th to April rst, has been recently forwarded to Europe.

I am, Sir, yours faithtully,

‘Windsor, N. S. Wales, JoaN TEBBUTT.

1884, Aug. 6th.
















































310 Astronomical Memoranda. [No. 90:
. Position-angle Heliogr. éo-ordinates of
’ of axia. centre of disk.
Sun.  Riscs. - Sets. Lat. Leng.
h m h m o o )
Oct. 3....18 8 5 31 26 22 +6 29 8331 —

8....18 17 § I9 26 30 6 10 17 34
13....18 25 5 8 26 27 549 311 36
18....18 33 4 58 26 12 5 25 245 40
23....18 42 4 48 25 46 459 179 43
28....18 51 4 38 2§ 9 +4 30 113 46

The position-angles of the Sup’s axis and the co-ordinates of them=
centre of the disk are given for Greenwich Mean Noon.

Moon. sets. rises. sets.
h m h m h m

Oct. 1..14 "54 Oct. 11..10 50 | Oct.21.. 6 20
2..16 6 12..12 1 22.. 6 58
3..17 21 13..13 II 23.. 7 42
4.. rises 14..14 21 24.. 8 31

§.. 5 50 15..15 30 25.. 9 25

6.. 6 24 16..16 39 26..10 24
7..7. 3 17..17 46 27..11 27
8..7 49 18.. sets 28..12 33

9.. 8 43 19.. §5 17 29..13 42

10.. 9 44 20.. 5 47 30. -14 54

31.

-9

Full Moon, Oct. 4, 10® 0®; Last Quarter, Oct. n, 3® 2 9
New Moon, Oct. 18, 12" 31™@; First Quarter, Oct. 26, 16™ 54™.

Mercury, a morning star, at greatest elongation (17° 55' W.)
Oct. 4? 15" -

Venus, & morning star in Leo, in conjunction with the Moon
Oct. 149 20°. Diameter :—OQOect. 1, 21"0; Oct. 31, 16"6. Illu-
minated portion of disk 0°622 on Oct. 15.

Oct. 1, R.A. 9" 40™0, Dec. 13° 3' N., tr. 20" 58", rises 13" 48™

31, 11 48 3, 2 42 N, 21 8 14 53

Mars in Libra, in conjunction with the Moon Oct. zo? 23".
Diameter:—Oct. 1, 4”9 ; Oct. 31, 4"8. Illuminated portion of
disk 0971 on Oct. 15.

Oct. 1, R.A. 14 40™7, Dec. 15°-59' 8., tr. 1 58=, sets 6® 38™

31, 16 7 °s5, 21 358, 1 26 5 33

Jupiter near B.egulns, in conjunction with the Moon Oct. 14? 5b.
Diameter :—Oct. 1, 304 ; Oct. 31, 32"6.

Oct. 1, R.A. o" 58™1,Dec.13° 13' N., tr. 21* 13™, rises 14® o™

3, 10 17°3 1133N, 19 34 12 3z

Saturn, stationary Oct. 5% 15" in conjunction with the Moon
Oct. g4 g%,

Oct. 1, R.A. 5" 35™1, Dec. 21° 52" N., tr. 16" 50", rises 8" 44™

31, 5 32 °7, 21 48 N, 14 49 6 45
Outer Ring. Inner Ring. Ball.
Maj. Axis. Min. Axis, Maa Axis. Min. Axis. Diam.
Oct. 20......" 4438 1981 29'""51 1318 176



















































1884.] Markree Observatory. 329

column of Table VI. The second column gives the ephemeris time
for the epoch given in the third column. The last column gives
the observed minus the computed times of minima.

TaBrE VL.
Observed. Computed. Epoch. 0-0.
d h d h h
1795, May 11 71| May 11 1179 —10980 —48
1795, May 18 8:5| May 18 11°§ —10977 —30
1797, May 22 12°3 | May 22 218 —10661 -9

The mean of these results indicates a correction of six hours to
the ephemeris, or of seven hours, if we assign somewhat greater
weight to the last observation. A most fortunate coincidence
brought all the observations so near minimum that the star had in
each case less thanits normal light. Obsérvations of the maximum
light would have had comparatively little value.

The times of minima on May 11 and May 18, 1795, are some-
what uncertain, since the assumed light of the comparison stars
may be in error. All the stars with which & Libree was compared
have accordingly been arranged in sequences by Mr. Chandler,
since the above reduction has been made. The details of these ob-
servations will be published elsewhere; but they give a correction
for the minima of May rrth and May 18th of —2'3 and —2s,
Instead of —4'8 and — 3°o hours. Ebpwarp C. PicKERING.

Markree Observatory.
[Continued from p. 288.]

M=, CooPER, about 1841, felt that it would be a great advantage
o havye a smaller instrument in the rough climate of Markree,
¥here ihe sky clears so seldom and irregularly as to seriously
Interfers with a large instrument; accordingly, in 1842, he
ordel‘ed a comet-seeker, mounted equatoreally, from Ertel. Its
3Pertyre is about 3 inches, and focal length 3o inches; the eye-
Pl®cegq magnified 12, 18, 27, and 4o times, the field being about 5°
With the lowest power. When first mounted it was a dazzling
obj . The axes were placed accurately vertical to each other by
gle imsertion of small pieces of strong paper, which checks vibra-
ﬂ?na and is therefore a great advantage in portable instruments;
© same thing is often used also in large instruments. Micro-
n;ete“ and a lozenge-shaped aperture, movable from the eye-end
&0” photometric observations), were adapted to this instrument.
£ ~oas soon found that the definition, when the higher powers
Vere used, was only poor. On writing to Ertel for an expla-
VaQL. vir. 2o



880 . Markree Observatory. [No.'81.

nation, it transpired that the instrument supplied was an excellett
comet-secker, but not adapted for micrometric work. It had bees

placed on a massive pier, in a small tower accessible from the

revolvi.nfmgullery of refractor. Mr. Graham discovered the
minor planet Metis with this instrument on 1848, April 25. H°
was dismounted in 1874, and a clock, visible t¢ an observer at the

refractor, erected in its place. I mounted the comet-secker on a

wooden stand, and found it then a most useful apparatus.

From time to time a collection of micrometers was added to the
matériel of the observatory: the first were wire micrometers by
Dollond and Gambesz; but not satisfied with these, Mr. Cooper
ordered one from Troughton, the wires of which, like those of
8ir J. Herschel’s, were found to slip ; the circle, divided according
to Sir W. Herschel’s method of reckoning position-angles, was
on the rim, which is very inconvenient. fine don%le—image
micrometer by Amici, in which the images are.observed through
glass prisms, the edges being turned to opposite sides, was
acquired as early as 1832. In 1845 an excellent wire micromeber
was purchased from Fraunhofer (an apparatus scarcely yet
surpassed, though some form of ghost-micrometer may .?eﬂmps
supersede it); the screw is a counterpart of Struve’s and
Dembowski’s, and appears to be free from errors of any kind.

In observing the solar eclipse of 1836, May 15, Mr. Cooper,
using dark glasses of a neutral tint, as he found red to give the’
worst definition, had to reduce the aperture to 5 inches. At
Naples during the winter of 1844-45, Capocci lent him one of
Me?.loni’s water eyepieces, which enabled him to use the full
aperture when observing the Sun with a power of 200; this
induced him to get a similar eyepiece made in Dublin, in 1851.
This eyepiece when in use weighs over 2zo0lb., the Sun bei
observed through a chamber containing a saturated solution of
alum in rain water, which Sir J. Herschel considered merely a
form of the plan adopted by his father, who mixed a little ink
with the water, thus rendering the image colourless.

In order to fully utilize the observatory, which was described in
the ¢Monthly Notices’ of the R. A. S. as the richest private
observatory in the world, Mr. Cooper desired to secure the
services of an assistant-astronomer.

In 1835, Hussey introduced to him Gambart, the well-known
French astronomer, who was recommended by Bouvard, but died
shortly after. Dr. Robinson sent him Mr. Robert Finlay, then a
young man, an able mathematician, and afterwards Professor of
Mathematics at Owen’s College, Manchester, but who does mot
appear to have remained long at Markree. On the 18t March, 1842,
Mr. Andrew Graham (born 1815, April 8, in the county Fer-
managh), who had been trained to the use of the meridian-circle
at Armagh, was appointed, and took up his residence at Markree.

With his arrival the activity of the Observatory got a new
impetus. He lost no time in putting the meridian-circle into
working order, and determined with great accuracy the latitude of
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Greenwich Mean Times of the East Elongations of the Seven
Inner Satellites of Saturn.

ANote—In the case of Mimas, which can only be seen at elonga-
tion, the times of those elongations, both East and West, which
are visible at Greenwich are given.

Mxas as(East).

h
Nov. 17 168
18 154
19 140
20 12°6
21 11°2
22 98
23 84
24 70

Mnus(wm)

9 166
xo 152
11 138
12 12°4
13 11°0
9°6
15 82
16 68
25 17°0
15°6
27 142
12°8
11°4

The following table will furnish the means for infe:

ESCELADUB.
h
1 238
3 86
17°5
2°4
112
20°1
I0 50
I1 13°9
12 22°8
14 777
15 16°6
17 14
18 10°3
19 19°2
21 40
22 12°9
23 21°8
25 6°7
26 156
28 o4
29 973
30 181

Nov.

0ON QA

HYPERION.
Nov. 8 2
29 69

glven on page 272.
Position-angle of
Minor Axis of Ring.
Oct. 30 .v.... 354°18’
oV. 9 ........ 354 21
19 coenn... 354 25
290 c.on... 354 30

TETHYS.

h

39
3 12
4 22°5
6 19°8
8 17'1
14°5
12 11°7
90
63
35
o8
22°1
19°4
16°7
140
11°3

Nov. 1

Trrax.
Nov. 1 12°0
17 90
3 7!

|

ce e

DiosE.

h
Nov. 2 4o
4 2177
71573
10 89
13 2§
15 20°2
18 138
21 75
24 11
26 188
29 12°4

Raxra.
Nov. 1 12°%
6 -o9
10 132
15 I°§
19 139
24 2°1
28 145

rring roughly

he distances and position-angles of the satellites from the diagram

Semi-major axis of
orbit of Titan.
202”8

Astronomical Memoranda, 1884, November.
Equation of Time :—8un before Clock, Nov. 1, 16™ 19*; Nov. 11,

15™ 46°;

Nov. 21, 13® 49°; Nov. 30, 10® 56'
Slderea.l Time at Mean Noon :—Nov. 1, 14" 44™ 42

Nov. 11,

15" 24™ 8 ; Nov. 21, 16" 3™ 34°; Nov. 30, 16" 39™ 3*

VOL. VII.
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356 Proceedings at Meeting of [No. 92.

focus in the two lenses should enter into the observer’s eye. I
have adopted every possible means to secure this, and to the best
of my judgment I have secured it.

Mpr, De la Rue. All the observations point to this: the desir-
ability of making the determinations with telescopes of the same
aperture and of the same focal length.

The President. We must be all exceedingly gratified to have
this paper from Prof. Pritchard, not only for its intrinsic import-
ance, but also on account of the interesting discussion it has pro-
duced. I feel sure that Prof. Pritchard will clear up any point
which may at present be misunderstood, and that you will accord
himn your thanks for his paper.

Myr, Stone explained a paper on “The proper motions of the 460
stars given in the R.A.S8. Memoirs, vol. xxxii., when the places of
Auwers’s re-reduction of Bradley’s observations are adopted instead
of Bessel’s, with notes of the proper motion of x4 Piscium.”

The President. Will any of the proper motions, deduced from
tho old Fundamenta—the large proper motions, for instance—be
altered ?

Mr, Stone. None of the large proper motions will be altered
except for absolute mistakes. In one or two cases Auwers has
pointed out mistakes. When we compare the Cape observations
of p Piscium inter se, the proper motion in N.P.D. is very small ;
but the Cape observations compared with Bessel’s Fundamenta
still give a large value, not much smaller than that given by the
(ircenwich observations ; but Auwers’s N.P.D., which is some
13 or 14 seconds different from Bessel’s N.P.D.,agrees with modern
observations without sensible proper motion.

Prof. Pritchard asked whether Mr. Stone had gone through the
work of all the observers from the time of Bradley to the present
time, or only one or two, because he had found on going over about
4o stars and about 17 of the Pleiades that there was a perplexing:
variation in the fundamental determinations of the different
obsorvatories.

My, Stone,  No: I have compared the Cape observations among
themselves, and taking them inter se we get determinations of
proper motions independent of those that have been found by com-
parison of the Greenwich observations with Bradley. On the
whole there has been considerable agreement, but some discre-
pauncies, L have not attempted to compare the whole of the
recent available material. 1 know that there are, in the results
of differont observatories, systematic errors, and I should get dif-
ferent results, though the differences would not be great. If Prof.
Pritchard ashs whether, on the comparison of the determinations
af these proper motions, 1 have applied the systematic corrections
which have recently got much into vogue, then, undoubtedly, I
hav e done nothing of the kind- - and deliberately for this reason, that
what are ealled systematic corrections are simply got by comparison
o the reeent observations at diferent observatories one with
another, aud by taking ditferences simply. I always prefer taking
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Results of Observations of the Variable Star S Corone.

WExxz engaged some months ago in reducing and discussing my
observations of this variable, George Knott, Esq., F.R.A.S., kindly
Communicated to me the results of his observations, to be used, in
Connection with my own, for a redetermination of the star’s
elements. I have therefore combined the two series in the fol-
Owing Table, the first column of which contains the initials of the
obsexvers, the second the observed dates of maximum, thé third the
obsexved magnitude, the fourth the number of days between these
maxima, and the fifth the number of included periods. The tabu-
Iated dates of the maxima marked B.K. are the mean dates of the
WO observers.

Observers’ Observed dates Observed | Interval | No. of
Initials. of maximum. magnitude.| in days. '| Periods. -
" B. 1864, Aug. 11 67

B. 1865, July 17 6'6 340 1
B.K. 1866, July 27 7°8 375 I
B.K. 1867, Aug. 13 66 382 I
B.K. 1868, July 21 67 343 I

K. 1869, July 16 7°2 360 I

K. 1870, July 8 65 357 I

K. 1871, July 4 68 361 1

K. 1872, July 21 7°4 383 I

K. 1877, June 3 7°0 1778 5
B.K. 1878, May 27 68 358 1

B. 1880, May 26 7°2 730 2

B. 1881, May 30 64 369 1

B. 1882, May ¢ 7°4 344 I

B. 1884, April 30 66 722 2 :

Treated in the usual way these data give
Mean Period=360"416 days, Epoch=1873, June 27-0.
Comparing the dates of maxima calculated from these elements

~with the observed dates, we have the following differences
C-0):—

— 178 + o0°32 + 706
+18:64 + 374 — 210
+ 406 + 316 —10°68
—17°52 —19°46 + 574
— o'10 + 464 + 458

Tt will be seen from these numbers that the period is subject to
considerable irregularities, which occasionally produce deviations
from the calculated times of maximum amounting to about one
nineteenth of the whole period.
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Photographing the Solar Corona.

Tu¥ results obtained in the 1882 Eclipse Expedition showed that
the light of the solar corona is very rich in blue and violet rays;
and it was this discovery that led Dr. Huggins to attempt to pho-
tograph the solar corona without an eclipse. That such a feat was
possible, and might eventually be accomplished, had been expected
aver sinee it was found possible to observe the prominences on
any fino day ; and if the coronal spectrum had consisted of a few
bright lines, as the spectrum of the prominences does, it would have
been accomplished long since, It was obvious, however, that since
the spectrum of the coronal light was mainly continuous, the
greater the dispersion used, the less likely was the corona to be
soparated from the atmospheric glare that overpowered it. In the
first, nttompts to sce the prominences without an eclipse, coloured
grlusses were made use of without success ; but this method seemed
the only one available for the corona, and it was in this direction
that. Dr. Huggins experimented as soon as the photographic record
of the coronal speetrum indicated what paré of the spectrum was
likely to give the greatest chance. Blue glass was first used and
then a solution of permanganate of potash, with results that
appeared to be successful.  But the use of any such media was
decidedly  objectionable, as they were likely to induce a scattering
of rays from the image of the Sun itself : this objection Dr. Huggins
was himsell’ the tiest to acknowledge : and he argued, since pho.o-
graphic films are themselves only slightly acted upon by any but
the blue and violet rays, where is the necessity for an absorbing
medium at all?  He soon found that he could get upon his plate
the corona, or, to speak less decisively, a coronal appearance round
the Sun, without the blue glass or permanganate ; and when I
was sent vut to Switzerland to put the process to a praetical test,
1 was not even provided with them. for so long as they were used
there coutdd be little certainey of the character of the results. even
il the absorbing medinm was not really inimical to the process.
Ihe - 2 of the method rests upon the process familiar to
phetosmpiers as = hoightening conimst.”  Three degrees of light
aud shade have 10 he alen inzo consideration :—
e tnhe

o Uhe D

srmospherie glare.

-

- ThIs ¢an
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This latter defect might practically be disregarded. Though
photographers are aware that deselopment extends not only down-
wards into the film, but also around the particles acted upon by
light, this does not take place to a sufficient extent to induce a
corona-like appearance round the limb of a greatly overexposed
photograph of the Sun, or it would also be present in pictorial pho-
tography to such an extent as to greatly mar the definition of the
“high lights.” Photographers who have had any experience in

interiors, know that their only enemy is ‘ halation.”

‘ Halation ” Dr. Huggins overcame by the well-known method
of backing his plates with asphaltum dissolved in benzene or tur-
Pentine, a compound bearing the more familiar but less ssthetic
lame of ¢ Brunswick black.” Dr. Huggins’s corona photos were
objected to by some on the ground that unevenness of backing
Might have something to do with their appearance. Such an'
obJection, howezer, could only have been put forward by those
¥hose experience of halation marks was limited, and who had
Bever tried what the result would be by taking a photograph

of the Sun under such conditions. - Happily, one of the results of

My Swiss expedition has been to remove this objection entirely.

« ,Omne other method was proposed for doing away with - both
b ation ” and any possible ¢ lateral development.” This was to
QQCk out the Sun’s image by using a disk. This method was
8 Ot adopted by Dr. Huggins ; but was not only tried by myself in

n:lwltzerlnnd, but put into daily use—with what advantages one
©Onth’s observations testify.
tly "The first difficulties disposed of, the separation of the corona from
b S atmospheric glare had to be effected ; and though the difference
g$t\7een the brightness of the glare and that of the corona and:
<, 2re together would be very slight, Dr. Huggins showed that it
s, ald be done, and in a very similar manner to that by which two’
x 1€ces of paper 80 near alike in whiteness as to appear identical,
— by a series of photographic operations be represented side by
1qe, the one white and the other black. The sky can be impressed
“Don a plate in a small fraction of a second. To get the corona

Tejnforced as it is by the atmospheric glare, the exposure must be

R Jittle less than would be necessary for the atmospheric glare

Alone. A well-restrained developer gives the brighter parts of an

lmage a further advantage over the other, and very slow develop-

Inent should enable the action to be stopped at any moment.

Xntensification afte~ development heightens contrast still further.

I should not have ventured to give the foregoing explanation at
Sych length in this paper, but for a prevailing idea amongst astro-
yomers that photography is so purely mechanical, that one has
<Qnly to focus something on the plate, keep it there till it has had
sufficient exposure, put it into a developer, fix it, and the thing is
Qone. Without some such explanation, it would have been
mecessary to detail my own work in Switzerland at considerable
Length; and, besides, one is naturally inclined to ask—If the
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sbsorbing medium is not essential to the process, why was not the
corona photographed before? I venture to think that, had an
astronomer and a photographer worked together, they would not
have done it, and that Dr. Huggins accomplished it only because
he was both.

Dr. Huggins was only able to get the corona on very rare occa-
sions in England, the atmospheric glare being usually too great.
Not. only is the air clearer in Switzerland generally, but I was sent
to the Riffel, and had to erect my observatory at an elevation of
about 8500 feet. The instrument used was constructed by Grubb,
and had a reflector of speculum-metal of three inches working
aperture and about six feet focus. The total length of the instru-
ment was nearly twelve fect, the light being allowed to fall down
a tubo containing a number of diaphragms placed a few inches
apart, the Sun being brought to a focus near the centre of the
instrument, where a rapidly moving shutter passed close to and in
front of the sensitive plate. The whole was well blacked within
and swathed without in flannel and swans’-down calico to prevent
any conveetion-currents inside. A cap was fitted on the front of
the tube, and was only removed when an exﬁosure was about to be
made.  Several kinds of plates were used, chloride of silver giving
the hest results, the maximum point of sensitiveness of this com-
pound being in the ultra-violet. Bromide of silver, which has its
maximum about (3, came next in the quality of results, whilst on
iodide of silver (maximum below G) little or nothing could be
obtained.  The corona therefore appears to be richer and better
able to overcome the glare of the atmosphere in the violet ; but
the greater facility for obtaining contrast with chloride-plates has
also to be taken into account.

The chief difticulties 1 experienced at first were purely mecha-
nical, and were mainly due to the shutter, which. passing across
the Sun's image, gave rise to false detail by reflection from the
odges of the flaps, when it was not kept well blacked. When the
disk was tried, therefore, it was so mouunted that the shutter passed
between the disk and the sensitive film. It was, moreover, a little
largor than the Sun's image and was well blacked. so that there
could neither be diffraction from its edges nor anv appreciable
reflection towands the mirror, and in addition it rendered balation
impossible,  The results so far may be thus summed up :—

1o As would be eypected, the results are better than had been
obtained in England, in spite of the red haze which has been always
preseut ound  the Sun, and which visitors to Switzerland have
commented onin several of the sclentific journals recently.

2. Results on the same day are almost, if not quite, alike, both
1t duk and « et

3. The convtia varies more or less from day to day.

4. The claarer the day the hetter the resuiis.

& The series entends over & perad of two months one month’s
et heang free fnom effoets thst reguire elimination.

C. Ray Woons.
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Whilst once more on the subject of eclipses. 1 cannot refrain
from expressing my concurrence with Prof. Newoomb in donbiing
very much whether the phemomenon stated by Xenophon (‘ Ana-
besis jii, 4) to have taken place when the Persians took Larissa
(the modern Nimrid) from the Medes, was reallv an eclipse of
the Sun as has been supposed, and far which the date .. 537,
May 1gth, has been assigned. Yours faithfully,
Blackheath, 1884, Xor. 4 W.T. Lxxs.

NOTES.

¢ TaE CaPE CATALOGTE POR 1850.—A catalogue of 4810 stars for
he. epoch 1850 has just been issned by H.M. Stationery Office.
Thlﬂmhlogue has been compiled from observations made at the
Cape Obeervatory during the vears 1849 to 1852 under the direction
OF "the late Sir Thomas Maclear. The necessary reductions were
fl':ahedmby Mr. Stone during his vears of office at the Cape, and
© work has been finished and published by his successor, Dr. Gill.
e right-ascension observations contained in the catalogue were
x s2de with Dollond’s Transit, which was mounted by Fallows in
hg’«‘%; and the North Polar Distances were observed with Jones’s
D Qral Circle, mounted in 1839. From a comparison of the star-
x Laces in the Catalogue with those in the Cape Catalogue for
T &0, it appears that the agreement in N.P.D. is satisfactory, there
Qtl‘ng a practically uniform difference (within the limits of error)
Ty Tost of the separate N.P.D.’s between the catalogues through
. range of polar distance over which the observations extend.
£, At the comparison in right ascension is by no means so satis-
Q‘Qtory, as there are considerable discordances, depending not only
am . B-A, but also on polar distance, which Dr. Gill hints may
X=Xse from the non-reversible character of the Cape Transit-Circle,
1& it is possible either that the collimation of the instrument may
4y Ot remain constant at different altitudes, or, less probably, that
e observations may be affected by lateral refraction, caused by
e non-symmetrical position of the wings of the building with
pect to the instruments. At all events, Dr. Gill finds that
Eere is more marked difference depending on N.P.D. between the
.A.’s of the Cape and Greenwich Catalogues for 1860 (when non-
eversible instruments were employed) than in the 1840 catalogues,
‘when reversible transits were employed at both observatories.
And a comparison of the R.A.’s of the Cape and Greenwich Cata-
logues for 1850 appears to bring additional evidence to show that
the R.A.’s of the Cape Catalogue for 1850 may be accepted with
considerable confidence. This, of course, raises the very important
question as to what is the cause of the discordance between the
R.As of the Cape Catalogues for 1850 and 1880, a matter which
doubtless Dr. Gill will investigate further. A. M. W.D.
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884  Elements for Comets.—Iapetus and Saturn. [No. 92.
Ephemeris for Encke's Comet.
By Dr. O. BACKLUND.

Berlin R.A, Dec. Berlin R.A. Dec.
Midnight. h ms o + ¢ | Midnight. h ms PO
Deoc. 1...... 22 43 42 +4 19 32 | Dec. 17...... 22 45 59 43 41 21

kK FTP 22 43 29 +4 11 22 19..ceee 22 46 52 43 40 49
Sevenen 22 4324 +4 4 12 2@....ee *22 47 54 +3 41 11
Y 22 4329 +3 58 o 2300eces 22 49 3 +3 42 25
Qurnren 22 43 42 43 52 46 25.00nen 22 50 18 43 44 31
IX...... 22 44 4 +3 48 30 27 00eee 22 51 41 43 47 27
) & JYSTON 22 44 3¢ +345 11 29.....e 22 §3 r1 43 5T 13
| £ TP 22 45 12 43 42 48 3 STTTP 22 54 47 +13 55 46
Ephemeris for Comet 1884 ¢ (Wolf)*.
By Dr. A. KRUEGEE.

Berlin R.A, Dec. Berlin R.A. Dec.
Midnight. h ms o 1 Midnight. h ms °o
Dec. 2...... 23 2§ 9 —4 598 | Dec, r12...... 23 50 59 —5 57°9

Gereenn 23 30 18 —5 14°8 ) 23 56 10 —6 47
6...... 23 35 28 —5 280 16...... o 1 21 —6 101
8....ee 23 40 38 —5 39% 18...... o 6 32 —6 140
I0.iceee 23 45 48 —5 49'S 20...... o II 43 —6 166

Diffferences of Right Ascension and Declination between Iapetus
and the Centre of Saturn. By A. MARTH *,

Iapetus — Saturn.

Greenwich a—A. 0—D. Greenwich a—A.
Noon. 8 “ Noon. 8
Deco 1.... — 68 <4134 Dec. 17.... —41°4

2 10°1 121 18.... 415
3 13'5 108 19.... 4I'2
4 167 93 20.... 407
5 19°8 78 2I.... 399
6 228 63 22.... 388
7 256 47 23.... 374
8.... 283 30 24.... 357
9 307 + 14 25.... 339
10 330 — 3 26.... 317
11 350 20 27... 29'4
12 367 36 28.... 268
13 382 53 29.... 241
I4.... 39'% 69 30.... 21°2
I15.... 404 84 31.... 182
16.... —41'0 — 99 32.... —15%

* Astron. Nachr. No. 2622.
+ Monthly Notices, Vol. xliv. No, g.

d—D.

—114
127
140
152
162
172
180
187
192
197
200
201
201
200
197

—193



1884] Astronomical Memoranda. 385
Greenwich Moan Times of the East Elongations of the Seven
Inner Satellites of Satwrn.

. DNote—In the case of Mimas, which can only be seen at slonga-
tion, the times of those elongations, both East and West, which
re visible at Greenwich are given.

(East). | ENCELADUS. TerHYS. Dronz.
h h h h
Dec. 5144 | Dec. 2 30| Dec. 1 86 | Dec. 2 61
6 130 3 1179 3 59 4 237
7 1147 4 208 5 31 7174
8 10°3 6 57 7 04 I0 II'O
9 89 7 145 8 217 13 47
10 75 8 234 10 19°0 15 22°3
11 61 10 83 12 16°3 18 159
21 148 I1 I17°1 14 136 21 9§
22 13°4 13 20 16 10°9 24 32
23 12°C ‘14 10°Q 18 82 26 209
24 10°6 15 19°8 20 §5°§5 29 146
25 92 7 47 2z 277
26 78 18 135 24 o0 .
27 65 19 22°4 25 212 Ruga.
21 7°3 27 185 . .
LL.Z:tllAs(West). 22 161 29 158 Dec ‘3 I;.Z,
bec. 12 160 24 10 31 13°1 12 32
13 146 25 99 16 15°5
14 13°2 26 188 21 3’9
15 118 28 37 Trrax. 2§ 16°1
16 104 29 126 | Dec. 3 7't 30 44
17 91 30 21°5 19 34 34 167
18 77
19 6
zg 1 5% HyeERION,
30 136 | Nov.29 69
31 12°2 Dec. 20 100

The following table will furnish the means for inferring roughly
“the distances and position-angles of the satellites from the diagram
given on page 272.

Position-anfle of Semi-major axis of

Minor Axis of Ring. ‘ orbit of Titan,
Nov. 29 ........ 354° 29’ Nov.29 ...... 208"9
Dec. 9 ........ 354 34 Dec. 9 ...... 209 6
1 R 354 39 19 v.ven. 209 ‘4
20 ceiiennn 354 45 20 ... 208 °4

Astronomical Memoranda, 1884, December.
Equation of Time :—Sun before Clock, Dec. 1, 10™ 33*; Dec. 11,
6™ 17%; Dec. 21, 1™ 23*; Dec. 31 (after), 3™ 32°
Sidereal Time at Mean Noon:—Deec. 1, 16" 42™ §9°; Dec. 11,
17 22% 25°; Dec. 21, 18 1™ 50*; Dec. 31, 18" 41™ 16"




































